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MIBJg 1 ©X^ y*¥&<DW$itC&~mfi#Ml£fflftZ 

nrcmi, mzcomm^mt, 

mum i , n 2 vm8&m>wm t mmm®.& t 

Mian i vm&mow&tfrym^&toffltcwffitz 

mvmBitctjiffi&imztirc y-x 7 * n y ®g& £ . 
Miav-x 7 * u y 0EsotH« t mm7k¥imm t © 

mmWils nfokTMUx -y f- £ 5 e ^ 
fcf SIB l IB»©@f*MtSgo 
[fff*3C3] MiaSEffiTJS^^LTffi^Wt 

iz-mmnnnrc%i i <ox^7^g^, Miem i o 

mz(Dmm^mt, mmmi, mz^mm^^m 
tMwnit&tvwiic^fi^nmMzfircm z , m 3 © 

■oX, 

7K¥7^y^ymmic^X, MiBJfi2cDxy 
•y^#©0^-y«ti^MIHS 1 ©XY v^&£#y£ 
•&THj!B#c7)fS^^y7 0 U y^u 'it^TMIBS 1 
-f>y^#©^7*^TMIHS^^©M^MfHS l ©S 

mcmmm i <dx-c y^&*mx$*y&&x$%m<Dm 
^zy-yy°v mum i <o^v^wmm 
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^y^-fiTMIBS l ©gSf^©WM!l©«±£Mfa7R 
¥{§^§»c|!&ffi U i^TMfBIg 2 ©X^ -y 

[ff *S 5 ] MfE* Wilifc ioT Bf KHfl±T-fflM 
flLTfSI^n&MfBig l ©^S#©©ffiM!l©BJ±£: 

MiBa*PMfi tomtztzct t?% tmm a 
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[0 0 0 1] 
[0 0 0 2] 

fflxo&m mmmwummm. thxit, cmd(c 

harge Modulation Device), BASIS (Base Stored I 
mage Senser), BCMD(Bulk Charge Modulation Devi 

io ce) aHiwenT^s, ccDtmmmfoMmwx 
it, mm*(o&mcmmmm*ftrcikzrcibi<:, mos 

mmm^mm atwaasv t h#) ©7^y 

7^y+&, B*^n?YUc0S©{I£f#o/c#K H® 
±^®S7^-y/YX (F PNiFixed Patern Noise) 

tLxmn&o 

[0003] z(Dmm(D!&^7y*teMm?%mi£?s. 

20 <DWkM*m7lZ.7jkto iltfcl^T, BfSl 0 ltffr 

*wfii?sisa^i o 2©^^M*n, ^m* 

§o SltS^^ l o 2®#-iBtt, ^B7tg0gS i o 4 
o^ff©ttt*jBfcgiiKsnTv^*o ^E^g@i§s i o 4 

71/X0V (•••, </»Vm, 0Vm+l, •••) %Miztftf3? 

■So 

[0 0 0 4] ili^SIl 0 3©=S-«ffCtt, N c hMO 
30 S h^y^X^^5.7a:§2 0CD-9-y7°U>'^XY^^l 
0 5 s, 1 0 5 nCD^S-H Wy^^StlTV^o -y-^ 
7°U y^/X-f >y f- 1 0 5 s <D?~ h tctt, illOlfr 

u y^rsrc»oi&ff/vi/x *ops ^siinsnso * 

Tc, •fty7 P Uy^X^-y^l 0 5nOy-hfcl4, 

*-9- y ^ u y a rc tixomftt ^x 0 0 p n ^ epao ? 

[0 0 0 5] +fy7°U y^X-f >y^l 0 5 s, 10 5n 
40 £D§V-X(i, 2OiQ^t;^106s, 1 0 6 n <D 

^-m^ti^nrn'M^nxh^o cns+^y* 1 

0 6s, 106ntt, B)!Bf ^fi^*J±^Bf Bf cDff^mJS 

t*zn : en*s->i}?-t%rctbicmit>nrct><Dx& 

D> Mfi^«^^?tlTV^o ^y7°uy^x^<y 
f 105s, 1 0 5 n©#y— XttSSfc, N c hMO 

s h^yyx^^e»73;§2otD7i<¥3i^xy>y^i 07 

s, 1 0 7 n©§F WyicWfnil^tltl^o 
[0 00 6] 7j<¥I«X^7f 107s, 107nCD§ 

v-x&7k¥fi^ 1 0 8 icwmzti, M4*¥ 

50 /tSHSS 1 0 9 ®^rj©ffi*i(gfc«IK*nTi/^o 7K¥ 
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^siags i o 9 it, ->7H/^x^&Hiaotii^ 
*u ^jc^^^a^x^y^i o 7 sfe^awa 

KX^-y^ 1 0 7 n%miC*yg&5rctb<DJk¥M&rt 
71/X0H (•", (fHn, (fHn+1, •••) %ltitl't%o 
l o 8 «7j<¥ffi*i@gS l l o ©AftSBfcSSE 
snrv^So 7i<¥tH*@ssi i ooteMiCDS (is 
wrm^y7°uy^) i i ©A»dT#i£tiT 

[0 0 0 7] ±iE»J*©f&fc£Hte*W-3®£^ 

-So 

[0008] 7j< 5 p7°^y+y^W E gt*3i/^T, ^B/£g 

^©3tK£tl/cfT©BJS 1 0 1 (DmmV-ky bM© 

mm <om hwb tmmvtvh 'immmmmnn. t # 
mic^y^v y^x^yf- 1 o 5 s, io5niaot 

yy?V yy^tl, 10 6s, 1 0 6 n 

[0 0 0 9] ti&WSfffffltt^X, 7j<¥/£g@ 

g§ 1 0 9iz.x^7\<^^icx^xh^m r Mmn, z 20 

©SW£nfcylJ©7j<¥3#?;Xy 7f 107s, 107n 
«<JUc^->^-Sc:i:fc«fcD> +t^i06s, 10 
6 n ic *-7V F S ti/cHHHtOfi^Mffi Bg B? ©fi^ME 
fcam&7k¥M#sSgl 0 8teR#ffiSftSo ctit<:<J: 

gstu 7j<¥ffi*0ggi 1 o*mxcv s@ki 1 ifc 

[0 0 10] ^LT, C©CDS[H]g§l 1 ltCfeVT, 

b? row±T»«M« , r § mmoimmE t mm (o\mmi± 30 
t<Dmmrmvy7v y?wft>tu znmtffitzn 
^cticx^x/^xm^mm^ti^o ^©iss, m 
mi 0 i©l*wimi±v t h&Hoftptt/^y+fce 
H-r§H/g7^-y/^x«£$n/cff^#6n§ 

[0 0 1 1] 

9 7* tcfiH^* 3 - y / -f xto ^ r it m^x 

t ■§ fc©©, Mltff^S 1 0 3 fc7i<¥fi^lg 108^0 40 

mwy7>i*—}i f @gg(c*3^r B^Bt mm^m^cD 

KTCM^tefltoT < a^tffeofe«^tCtt^ CD s@ 
Bin ^©ffiHr«+7-y7°U y^&fc c©j£#*fi8 

-So 

[0 0 12] C©^y7>*-7FF0K^6^oT< S 
$#2: LT#£T +fy7°y y^X-fyf- 1 0 5 
s , 1 0 5 n ©^ V IB7 -fXfc HtffcSo C ©J&^Hgg 



f#Fw1¥ 1 0- 1 4 5 6 8 1 
4 

fcfc&tK cn^iiiffl±(cfflffi«©@/g7^-y/^X 
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x&<9 s ^(DBmt'r&tzzit, mMaxft&^y* 

fcSBf S @JE/< * - > X ^ X© 5, f\ @£§©f#tt 
7^^+(<:eHt-^»tt©@/£7^-yx^X^fe?B 

[0 0 14] 

BSS^fil^-r « 7cJ6©#©] #fgHBfc: <fc s @f*Ma« 

£tl/cJgl©X^y^#Ig£> il£0^1OX^7f#g 
©f«t<:£-^^Sfcg^£tl7c!g 1, 12 (DWm^ 

^x -r y ^^t^atu^ ass £ cr t Kfli*.fc* 

[0 0 15] *^fc<ks|g»j^{i, ±i2#fjt©0{* 

mmmmzmm~?%icmrc d , ^^^y+^^BMfc 

x -r >y f-^m^t y^^xmm<Dim^y7V y 9 
Ls wt^xm i ©x-r y^mity^xmm<om^ 

l ©SM¥©^*-;F F L, ^{cH 2 ©X-f -y^# 
<^>7s^v^WtWS^y^ 

xmm(D\m**yyy°vy9L, n©xy>y^©^ 

#tf^-7?^rBtHf©ff *§£f§ 2 0»S#©fC*-;l/ F 
^XA<^mm?3lc$s^X, 7K¥SKX-r>y^ 
*y?^r^ i ©SM^S©ffixHliJ©Ml±^7j<¥{i^lg 

fc^ffiU iEl^TS2©X^'y9 1 ¥© : &4-y*-ti-rS 
[0 0 16] ±fa«fi)c©Hf*Sftgg*5 < J;tJ : ^©,»7 f ? 

ffitfe^r, 7K¥7^y+y7"mr B 1^^-r\ 12©xy 

>y^¥©©*X«ll^ 1 ©X^>y^¥©^^y*^T 

iiy-fey Ff£©B£B#©fiW9-y7°y y^u cn^ 

©X^ >y ^y71c#d X^XfiSc^l 1 

<Dt%, mi ornnjm&)<tiw& yn-T^y mm 

ic&ztctb, ll©^S#^d2©X^>y^#©©X 
-fyf-y^/^ff^X-f Xfi)c^ it fg o T C & I \ 

[0017] ^-©ft, l3£Dx^y^g^y?^ 
yh-ra&HLr^na b§b# ©ft^^^ y 7° u y ^ 

t^2£Diifg(i:*-;l/Ft§ 0 c©fct> ll ©X 
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[0018] ^(om^s m i 

v^W^X^ >y ?>WcW5 SJX&ftft** y-fct/V 

^©#14; ^ 7 + fciBB -r s * - y / << xism& 

[0 0 19] ^T5\ 7W^OT(i:43V^T, 7j<¥S^ 
-To 

[0 0 2 0] Ctttc£<9, {i^Jt7jHcS'W4ftW2 

'&;^y*t)^yt)i<-$ft%,o zomsk, H«©#ft 
t^y^-nasm? %>W£>^-yj-<xv>w&t>-f, 0 

g&©#'[47 ^ y ^ fc^B^ BS7 ^ - y / 

[0 0 2 1] 

[0 0 2 2] IHt *%K<7)-^ffift?fi^t-f!B&#§ 30 

fiScs-efeSo aittv^ b*i immm^wM 
mnr^<o, ^b«i lmmxts&nmiL^mm 

fi^mffi^LT^Kfi^ni 3tffi7j?Wo mmm 

Um 1 2 <Z>3— fl$H\ 1 4 (D&ft(D&timii 

^^HtcfcoTH^sn, ^B^g7^x0V (•••, 0 

Vm, 0Vm+l, •••) %MfoB1]?&o 
[0 0 2 3] mmm^B l 3 to&k Eft NchMOS 40 

h^yi/xttfribftzy-yyv yyx-f ^ (fg 1 <dx 

>X'J y^X-f 1 5£>y-HUi, Bill lfrSB 

su-^y bm<Dvm<Dmm±t, mmi l^ytyf 
>y h^oBgi^oM^aE^^-ra) fc*wenK#ffi 
y^y^x-fyfi 5©y-xtti, jt#^7^yy 
comm^) 1 7 cDg-mmmsnr^Zo 50 
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[0024] li^-^yy 1 6©lS^'J77l/yx 

MfiV-Ref^x^S^MfuflU 8i:©K^tix MOS 

^■y^#g) 1 9-hwmtir^% 0 mmz. x^-* 

1 7 ^SqSMfuffU 8 t«r B 1{C«, M0Sh7 
yi?X$frt>%;&#'S.~V77Uy7>7>-{yj L (H2CD 
X-fy^m) 2 0^S^tlTV^ o o©'J77^ 
XXY-y^ 1 1 9®y-Mi:{i , J77 1/77/^X0 Vg- 
Ref f)\ X^.~V7 7yy7,7,^y?-2 0(D?~hiaZ 
#5.- U 7 7 \syX)\ffX $ Vg-dumy ReWZtlZtlW 

[0 0 2 5] jt»-^yy 1 6©{«^^$e.^ s 

s§2 i©m^i7k¥#^2 2tii?nti/^o c 
©MitmyjiHisfS2 Hi, MyLa^fC/Kr^^ 
v d d t 'f^yvtvmizmte&M.zftrc f^xm 

0 s F^yyx^Q 1 feitfm^MO s b^yy'xy Q 

2^6*:§y-Xy*P7[HlES2 3 iy F^MOS 

hyyyx^Q i ov-xt7j<¥fi^S2 2 

msntcMo s h^yyx^^e*§7j<¥)iKx^'y^ 
fei^r, mmo s h^yyx^Q 2©y-hfcti, pj? 

£©7^7XBffiVg-load^fflta£tiT^;go 

[0 0 2 6] C CD7k¥SfiX^ -y 2 4 to?— h 7]< 
¥t£S@SS2 5©^JcDffi77^C@MStlTV^c 7K¥ 

T^SEEg 2 5 it. y7hyy~*$fj:Elc&-DXMf%lE 
tl, 7K¥SWX^-y^2 4^/liJC^-y?4i:Sfci6©7i<¥ 
^g7^;l/X0H (■•', 0Hn, (fHn+l, •••) %&TJ 
t%o 7k¥mHB2 2(i7j<¥myj@l?S2 6©A7jfiSfcS 
^tlTV^o 7k¥m7J0ES2 6©m^iCDS (IB 
I7i^y7yy^) @8§2 7©A»c^stiT^ 
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[0 0 2 7] ^tc, ±IHSfi)c®*%HJ!©-^ffim^cf^ 
§tits§y@f*M*SB^fev^T, B*i ico#147^y 

^{c^h-t zmfe^z-y/^xtmc m&?^v* 
icmmt %MWjV;<Dmfow-y/'<x%®i%?%rchb 

[0 0 2 8] 7t-r\ M^l|ffi*-9-yX;V*-;PK'r^S 

X'omft (t i~t 6) to^T, mA<Dm\fmmm* 

[0029] 7K¥X9y+y^m^tfev^T, Ttf 5 , fl# 
i^t l-^-y-yXuy^v^i/x^ Vg-SH^ "h" w;wc 
^yXuyyX^^yT 1 ! 5^*y«M^^^c^ 

yyy^^n^o cco^t, uxr uyx;^ix$ vg- 

Ref ^ "H" y^;Wcfe^ iJ77l/yXX^yf-l 9 
^^-ym^fe^/ci6, ft^^7^y^ 1 6<Dffi7JfM 

futtUyrpyxSftv-Reffcfe^o 
[0 0 3 0] t 2(c*3^r, +ryyu y^>^ 
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/t/X $ Vg-SHtf " L " U^/WcJl^U t^'J^X 

EVsig 1 ^j|}if^/V7# l 6te#-;l/K*tt3o 
C©B8, t^'jy^^-yf (SH Tr) 15©* 
•yft7^(?)X^yf^li:ffV'f Xfi£5j v V a tf^ffi 

[003 i] ?5?tc % ^t3fc^t, vyruy^A 

;l/X0Vg-Ref "L" U^;Hc^U CtUOS^L 

^y^yy^yf i s^^ttffifcfesctfc 10 

(Ref Tr) 1 9 ©?7 -y h^7Bf CXY >y 7^ 
^fc# 5 7 ^ X/S^ V 0 ttfUo T C 
[0 0 3 2] ^(C, HMt 4T'^-iJ77l/yX;W 
X0Vg-dumy Reftf "H" U^/V £ & D> ^5-'J77 

*3^t, -^>7°y 77>u<X0 vg-smnrs "h" 
/Vfc&D, ^y7'J>^yf 1 5&*ytt1&£&& 
C £T\ BfSU-fe >y M£©BgBfcD{i^MJ±V sigdtf 20 

[0 0 3 3] H#,it t 6fc45V»T % 7^ 

;i/X0Vg-SH^ " l " i^/wcg^u -y-yXyy^x 

J±Vs i gdA^5-^/^l 7fc*—;l/K*n 

«o c©BR, ty7'jymyf i 5©ffi77»<:X^ 

1 7(c9-y7'jy^7Yyf 1 5CDX7-yf- 

y^#^y^x^7>va^^ 0 30 

[0 0 3 4] C©«fc5fc:, *f>7V y^X-fy? 1 5© 

ffiTj^ft^-w^y* 1 6*5£i?x^-+-w^7# i 

7©#A#fflll*S8RU cne**/^* 16, 17© 
§a}»y77l/yX7^yf 19, 20{<:J;oTji 

1 8 fcfgtrr^ t 1 

1 6©ffi77fJ^Bffl7J@m2 l©A77^{<:ginL, ± 
^L/c#JlST«-r^CttCj;f3, A#^7^7# 1 6 
(OmtsMiat, (V s igd-Vs igl +V-Ref) t 

%o 40 

[0035] -r&fc-^ fflw^s^yxu 7X»f?« 

^JfOlHlK (ftffff+^v^ 1 6t3J;y'y77^XX 
•Tyfl9) fc^&J^Tf^^-OlelK (X^-*-^ 
-7^17feJ;y^ = -iJ77UyXX^yf 2 0) £3S 

«J±V s i g 1 tB|Bt©fi^«J±V s i g d t*m-(o 

imm$&*m&Lrmfrft?ztic&<9, mmi i<m 

57*> WWyXyyXx-i'yTM sox-f^yX so 
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[0036] m^x, 7j<¥ft^S2 2icimmj±^mti 
-r&mft (t 7~t 8) fco^riiwrso 

[0 0 3 7] *¥^ajHWK*V»T^ 7j<¥/£^@8§2 5 

i, •■•) ^m**tu Bfj^t 7 x*&&M<r>mmmj]®® 

2 1 JC^t^K^jIJRX^yT^ 4 (H2%#SD 

yymt%;%<itic&<9 s *tmmmw± (vs i g 

d-Vs i g 1+V-Ref) Jb^Sitffi7JllI8S2 1 £/rLT 

[0 0 3 8] &fc7 B? j£ t 8 fCfe^T, 'J77U>X^ 
7bX0Vg-Ref "H" l/'Wfc&tK 'J77byXX 
^>y^l 9tf*yym£t£2>ZtlC&<9. 'J77l/>X 
Mf3iV-Ref^ifit±1770BS2 1 £/fLT7j<W§f§2 2 
fC^*ffi$nSo COfcf, ^^-U77U>X;VVX 
4>Vg-dumy Refit "L" l^/WCjS#f So fcTcU X 
5-V77 7yX7^/l/X 0 Vg-dumy Reft)\ H 3 tcfflftg 
TWi?^ ^©S* "H" W^l/*«UfraJ:5K 

[0039] C © J: 5 L T7j<¥fi^fg 2 2 tjli^ft*. 
ttiStlfcMWEE (Vsigd-Vsigl +V-Ref) 
£D77UyxMffiV-Refia^ ^ififfi77lHlE§2 1*51 
j§f3IKk7 7-X7*P7[hI8&2 3 (H2*#flg) © 
^"7-b'y b7^77^7]< I PiIt#?XY'y7 L 2 4cDX^>y7 1 

yxic#57^Xj&zh^D, cnzicymx/^y* 
tf&%t, mMW<Dmfow~y/-(~xt%:%o 

[0 0 4 0] t£Zt)\ 7k¥mHB2 2 IcWW-km&tiiZ 
tl7cff^MJ± (Vsigd-Vsigl +V-Ref) tV 

77 ^yxMfuv-Ref tit, mmm±icis^xnmix 
ffiwMLxymm^m 2 2 £<fc o Tfe^s 7j<¥mx7 

@g§ 2 6 *g/cft, CDS @jSS2 7 {Cfe^TfflM^M^ 

*3> M«©@S7^-7/^XO-Ht^^^Btti7J 
@g§2 1 ^fe^5^IJ^©0ESO#tt7^7+*^< C t 

[0 0 4 1] &>±ic&r), MMI lOift/^'y+EE 

H-r^®S7^-y7^x©»^e.-f > ^yX'j >xx 

^>y^l 5cOX^>y^y^cf*^7YXjt7j v ^ V-X 
7*070882 3 (H2*#fl8) O^-7-fe'y h7^97^ 
^> 7j< 5 PS^X^>y^ L 2 4©X-T'y7 1 yX^#'5 7^X 

jt77 V *t©0I^O#147^7*{C|3Ht-§Wtt©@7S 

7^-yy^xW£^ti/cfi^f#p»n^o 

[0042] 4fc, m%(DMmmm#.M&mmxit, m 

sRU-fey hMcDH^HfcDfi^«J±V s i g 1 fcHfRU-fey 
htI©HgB#OfI^MJ±V s igdfc^ Bf^lftifCfel^ 
T WIS 7?ll full L T fcM Z tl % <fc 5 S o T t ^ C 
^5., Bjp#tfMITO±V s i g 1 tBfB^Ofi^MEV s 

i gdo)rm^?^-yy%mu?&>&mtf$>*)s ^© 

|gM*¥j^EliIKPf>«S© CDS HKfcfeitS * p ^y ^ 
©fiffi ^y£-h9« *re **** o /co 
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[0043] tnfcftu *fffltcvk&*ffiMm#m& 
mweit, mmm±ict5^rmttLVimm.i± cv s i 

gd-Vs i g l+V-Ref) fc»K , ra©ttU7rU>' 
XSfftV-Refe&SCfcfre, {I^Mffi (Vs i gd- 
Vs i g l+V-Ref) %R#ffiLfc^ §l*iK*U7r 

byxmfiv-Ref^i!»t±lt-c fctf-et^ fiP^fi-^m 

E(Vsigd-Vsigl +V-Ref) t'J77 7yx 
mfiV-Ref^r B 1^B#Kv-^y^Jf/c-&«»^g*^^/c 
^*SM^tt^T7j<¥^S®i§S2 5^IMg«C D S 
@£§ 2 7 lc$sl<f&t P >y ^cDfuffl v-7 y£77>(<:5f{5 10 

[0 0 4 4] #!§HJ^ftS©^$J7^t^7Bf-« 
#§JtH^£>D, B(f», Hi 

[0045] $fe©^St}^jit?a, ^JO'J7rl/yxx 

7>y5M 9tMLTU7TbyX7^l/X<D Vg-Ref t£±± 

V 7 7 U 7 XX^" >y 1 9 left LT&#| Cf KM 
'J 77 W 7X7^X0 Vg-Ref (•••, 0 Vg-Ref 
(n), 0 Vg-Ref OHl), •••) 20 
£ 0 77 77X7WX0 Vg-Ref (•••, 0 Vg-Re 

f(n), 0 Vg-Ref (n+1), •••) tt, M;UiW?£§®g§2 

[0 0 4 6] C«ffi©||ffimicDijf / Fi^Hfi©/ci6cO^ + 

[0047] yii^mmm^^r, 7i<¥^s@ss2 5 

fr^Jl^Jc^S'W/XtfH (•••, 0Hn, 0Hn + 

1, •••) i^mtf&n, mMt7Vnm<Dmmmti^2 
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